A 58-year-old Japanese woman who was engaged in dairy farming presented with multiple subcutaneous nodules and abscesses on the dorsum of her left hand from 5 months ago. These had been unsuccessfully treated with oral itraconazole. The patient had a history of Sjögren syndrome and diabetes mellitus, for which she had been taking oral prednisolone for 10 years. Direct microscopy of a pus sample treated with potassium hydroxide（KOH）showed brownish-red branching hyphae. In fungal culture, black colonies covered with gray-white villi were formed. Slide culture showed conidiogenesis from an annellide. The fungal strain was identified as Exophialia oligosperma by molecular biological techniques. Histopathological examination revealed abscesses and surrounding granulomatous infiltration in the dermis and subcutis, and hyphae in the granulomatous infiltration in the outer area. However, no eumycotic granules were observed. The diagnosis was phaeohyphomycosis caused by E. oligosperma. Since the previous treatment with itraconazole had not been effective, we performed daily hyperthermia using a disposable body warmer and drainage of the pus, which ceased after 3 weeks. After approximately 4 months, the skin eruptions became scarred. To the best of our knowledge, this is the second case of phaeohyphomycosis caused by E. oligosperma reported in Japan which was successfully treated with hyperthermia.
Introduction
Dematiaceous fungal infections are classified into chromoblastomycosis, phaeohyphomycosis, eumycetoma and others according to morphological characteristics of the fungal elements and clinical features. Phaeohyphomycosis is caused by fungi such as Fonsecaea pedrosoi, Exophiala dermatitidis, Exophiala jeanselmei and others that cause opportunistic infection secondary to trauma in immunocompromised patients and produce subcutaneous nodules and abscesses.
Here, we report our recent experience of a case of phaeohyphomycosis in a patient with a history of connective tissue disease who was successfully treated with local hyperthermia. To the best of our knowledge, this is the second case of phaeohyphomycosis caused by E. oligosperma reported in Japan.
Case report
In October, 2011, a 58-year-old Japanese woman who was engaged in dairy farming presented with multiple nodules on the dorsum of her left hand. At initial presentation 5 months earlier, a dermatologist had diagnosed the nodules as phaeohyphomycosis based on fungal culture and histopathological findings. The patient had received treatment with itraconazole（ITCZ）200 mg/day for 1 month; however, the eruptions persisted. The patient had a history of Sjögren syndrome, diabetes mellitus, chronic renal failure, and atrial fibrillation and had received treatment with prednisolone for approximately 10 years.
At the first examination in our hospital, multiple subcutaneous nodules and abscesses were observed on the thumb and central dorsum of her left hand which were partly ruptured and discharged pus. No obvious disturbance of motility was observed（Fig. 1） . No similar significant eruption was present in the left upper extremity or in any other parts of the body. The left axillary lymph nodule was not palpable. CT scan of the neck, chest, abdomen, and pelvis and magnetic resonance imaging of the head revealed no evidence of lesions in other organs.
There were no abnormal findings in complete blood count and blood biochemical tests, although an increased serum 1, 3-β-D-glucan level（436pg/ ml）was noted.
Mycological analysis: A pus sample was taken from abscesses of the dorsum of her left hand and treated with potassium hydroxide（KOH）for microscopic analysis. Direct microscopy of the sample revealed brownish-red branching hyphae （Fig. 2） .
Pus and skin specimens taken from nodules of the dorsum of her left hand were cultured on a Mycosel agar slant medium, producing black colonies in 1-2 weeks. The colonies were then cultured to produce giant cells using a potato dextrose agar（PDA）medium and a Sabouraud s dextrose agar（SDA）medium. After 4 weeks, colonies covered with short villi of gray-white hyphae had formed, with diffused brown pigment in the surrounding area（Figs. 3 and 4） . Slide culture showed conidiogenesis from an annellide （Fig. 5） . We concluded that the causative agent might belong to Exophiala spp.
We later measured the minimum inhibitory concentration（MIC）of this strain. As shown in Table 1 , the strain was somewhat sensitive to amphotericin B（MIC: 0.5-1） , but not to other major antifungal agents.
Molecular analysis: To identify the strain, we isolated DNA from the colonies and performed sequence analysis of the internal transcribed spacer（ITS）region of ribosomal DNA, using methods previously described 1, 2） . It was identified as E. oligosperma, and we registered it with accession number AB777520 in the DNA Data Bank of Japan.
Histopathological analysis: Histopathological examinations of skin specimens from earlier biopsies of nodules of her left hand revealed abscesses and surrounding granulomatous infiltration in the dermis and subcutis, and fibrosis in the outer area. Many fungal elements, consisting partly of hyphae, were observed in the area Medical Mycology Journal 第 54 巻 第 3 号 平成 25 年 298 Fig. 1．Clinical findings at the first examination: multiple subcutaneous nodules and abscesses are observed on the thumb and central dorsum of the left hand, which were partly ruptured and discharged pus. around the abscesses and surrounding granulomatous infiltration, but there was no evidence of eumycotic granules（Figs. 6, 7 and 8） . Consequently, the diagnosis was phaeohyphomycosis caused by E. oligosperma.
Since the previous treatment with itraconazole had not been effective, we chose a different treatment strategy. We drained the pus from the lesion and instructed the patient to apply disposable body warmers to the lesion every day for at least four hours, holding the body warmer in place by bandages. The nodules and abscesses rapidly decreased in size, and the discharge of pus ceased in approximately 3 weeks, leaving only comedos and subcutaneous abscesses（Fig. 9） . Approximately 4 months after initiation of hyperthermia, only scars remained（Fig. 10） . 
Discussion
Phaeohyphomycosis is one of the dematiaceous fungal infections identified by Ajello 3） . It is an opportunistic infection disease developed in compromised patients often through wound contamination with soil. The patient of the present report was engaged in dairy farming, which may have contributed to the cause of the infection. The primary causative agent of phaeohyphomycosis is Exophiala spp. Advances in molecular biology have led to some changes in the classification of bacterial and fungal species, including Exophiala spp. Fungi that were previously classified as E. jeanselmei are now further classified into several species, based on morphological features and other characteristics. In the case presented, sequence analysis of the ITS region identified the causative agent as E. oligosperma.
E. oligosperma is a fungal strain that was newly identified by de Hoog et al. in 2003 . 4） To date, only 3 cases of deep dermatomycosis caused by this strain have been reported. 5−7） To the best of our knowledge, our is the second case reported in Japan（Table 2） . Some cases of sepsis 8） and sinusitis 9） caused by E. oligosperma have been reported; however, the number of cases remains small. With the advance and wide use of molecular biological search, the number of case reports is expected to increase, which will aid in determinMedical Mycology Journal 第 54 巻 第 3 号 平成 25 年 300 ing the specific clinical features of various strains and the effective treatment options.
Surgical resection, antifungal therapy, and hyperthermia treatments are current treatment options for phaeohyphomycosis cases. For the present case, we avoided surgical resection because the size of the lesions had poorly defined borders and the patient had underlying medical conditions that could result in surgical complications. Instead, we drained the pus and treated the lesion with hyperthermia, and the size of the lesions rapidly decreased. Since antifungal agents other than amphotericin B are assumed to be ineffective based on MIC values, hyperthermia is still being continued. Based on the experience of the present case, we consider that hyperthermia can be an effective option for treatment of infection caused by E. oligosperma. 
